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* Traffic scenario generation

— Getting started
— AC Table Editor

— Scenario Editor

* Going forward and final notes



* The scenario generation and editing functions in MACS are the
primary means by which traffic scenarios are created for use
in simulations and testing

* The scenario generation tools allow for a great deal of
flexibility in what can be tested

* To date, a variety of traffic situations have been created that
simulated current day operations both in the terminal and en
route domains as well as far-term environments with 2-3
times current traffic levels and different levels of aircraft

equipage



What is the airspace of concern?

What are the targeted traffic loads for that airspace?
What is the duration and scope of the problem?
What are the equipage assumptions?

How structured does the traffic need to be?

What, if any, are the desired interactions of the traffic?



MACS Scenario Editor - Configuration: Center
Eile Edit Display T Mou Tool v| Traj Flown Traj

"1 ATCD nfiguration '
I arco

o nfiguration S

"1 Aircraft Crossing History Setup

"1 Aircraft Flight State History Setup
DSR_1

"1 Data Collection Setup

"1 ERAM Data Tag Rules Setup

"1 ERAM PilanViewSetup

"1 ERAM SectorPlanViewSetup

I eram Timeline setup

L’] ERAM Waypoint Setup

"1 Event Control

"1 Flight Deck Setup

"1 MACS Windows Setup

"1 MacsComm Setup

"'] Master configuration setup

"1 Property Items setup

"1 SA Probes

T SCENARIO_EDITOR PlanViewSetup

T1 scenario_EDITOR sectorPlanViewSetup

f.‘ STARS Data Tag Rules Setup

"1 STARS PlanVi etup

"1 STARS SectorPlanViewSetup

"1 STARS Timeline Setup

Lr‘ STARS Waypoint Setup TKEATN

1 < . +TGRACE
‘1 ScenarioEditor Data Tag Rules Setup

r Tpsv
‘1 ScenarioEditor Setup

"1 ScenarioEditor Waypoint Setup

"" Scheduler Setup

"1 Scripting Setup

"1 Simulation =7 ; +NESTO




* Base traffic can come from a variety of sources
* Often requires cleanup and some interpolation

* Does not need to come from alternate source
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GENERAL WINDOWS ATC/DST AIRG DAL S SIM TOOL

MEALS SimTool M+ALS SimTool ol %

Simulation ¥ | |nents\Corridors\MacsScenarios\Trafficeff_bl1.b| |

Current Time 19:19:56 options | Elapsed Time (Q0:00:00

Simulation ¥ | nents\Corridors\MacsScenarios\Trafficef_bl1.bd| |

Simulation p:21:12 options | Elapsed Time  00:00:00
Playback

Time Factor 1X Time Factor

MACS initializes in Simulation mode by default. Editing can only be done in the
Editor mode. To switch modes, first enable the SimTool by clicking on its item in
the title bar.

Click on the SimTool’s drop-down menu that is currently set to Simulation.

Select Editor from the menu to enter the Editing mode.



Common Tools
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ACS AC Table Editor o %
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* The AC Table Editor displays the loaded traffic file as a spreadsheet and can be used as such.
* To load a file, simply go to File=>» Open, which will open a browser for file selection.
* Once loaded, the columns of values can be arranged according to preference by clicking and

dragging the heading cell of a column to its desired location. This is a useful feature as it is
often helpful to group certain columns together for review.



MEACS AC Table Editor

File Edit Tools Help 7431 [ Propagate Edits |C\Experiments\Corridors\WacsScenarios\SimTrafficBL_High_S1 .t
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* Selecting a single aircraft in the table will display its associated text in bold for reference.
* Its callsign, route, and filedRoute will be displayed in the respective text windows as shown.

*The callsign, route, and filedRoute can be edited from the upper windows without the need
to do so in the individual table cells.

*The AC Table Editor has a search function that allows the user to search the entire file for
specific callsigns, certain strings within a route/filedRoute, or strings within comment entries.



M3ACS AC Table Editor

Edit Tools Help 609/1 [ Propagate Edits [c\AOL\WacsDatabaselsettin EaCh COIUmn haS d ﬂy‘out menu that can be accessed
by right clicking the column’s heading cell.

filedRoute | i meToEnter
sort

bring errors to top
Set column to editable

S mEmm  Selecting each option will have the following results:

Select column
set selected ac to
Do Arithmetic ...

Fields that auto set altitude:
¥ altitudeTarget
¥ cruiseAltitude

m Sorts the file in ascending order of the column’s values.

The editor has error checking for each field, with errors displayed in text.
Selecting this will bring all rows with errors in the selected column to the top.

Changes made in other columns will not affect values in this column.

Changes made within an associated column will propagate to the column set
to auto update. For example, setting the altitudeTarget or cruiseAltitude to
35000 will update the corresponding altitude cell to 35000.*

Sets the column value of all selected aircraft to the text box entry.

*Updates will only propagate if the “Propagate Edits” checkbox is checked



Cy AC Table Editor

File Edit Tools Help 510anPropagawE¢ms>

callsign AWE758
route
filedRoute | ORD./ADIME..OOPS..GERBS.J146.CXR.EWC..JST.BOJID1.PHL
routeffiledRoute ¥ J82| Search

filedRoute |__route _[startPointiN..targetWayp.. [indicatedAir..

WJA2754 2402 | 0. 1390000 |
CGWFM 2345 | 0. 139000.0 00 B0
DAL1684 [0 | 9327.153 (390000 8 BOS Set Selectad Flelds o Editable =]
EGF4017 1220 | [700.0 137000.0 Set Selected Fields to Auto Update
\ 3 14588936 (39000.0 1 ;
[13785.956 [33000.0 . 7 - - Set Selected Ac to Standard Auto/Edit Status

ZA993 539 1600.0 [350000 8 : ) nd Fix Selected Fields
DAL126 0 [C 290000  |35000.0 : : MSP/HASTE.DAFLU.J70.LVZL ____ BHAS
‘ , _ [17000.0 (390000 @ ~ B0S . . .GDM3.B... E Fix Selected Editable Fields :

BWEISEN Each aircraft with an error in any field has its callsign highlighted.

oSNNI Text in the field(s) containing errors are shown in red.

~oe . ThefiledRoute and route fields have tool tips displayed when hovered over that
7 identify what is causing the specific error.

TP Selecting this option from the flyout menu will “fix” the error. Exercise
some caution when using this feature as some changes may not reflect

your intent.



[SACS AC Table Editor MArT AC Table Editor

CAOLIMa i i vl its |
F‘“ - Generate Ac Per Sector Conflict Data

D“lJiCﬂle Aircraft Number of Conflicts Ever ...

Jiggle Lat/Long by up to ...
Jiggle Altitude by 2000 Feet
Jiggle Cruise Altitude by 2000 Feet

Select All Ac

Select Unselected Ac

Select All Fields

Select All Ac and Fields

Select Aircraft Now In Conflict

Select Aircraft Ever In Conflict

Add Ac Flying Through Weather to Selection ...
Add to Selection with Rules

Select ac with AcFilter ...

Set Selected Fields to Editable

Set Selected Fields to Auto Update

Set Selected Ac to Standard Auto/Edit Status

Delete Selected Aircraft In Conflict
Decimate Aircraft ...

Fire Propagate Rules on Selected Ac

For the purposes of these slides, the Edit and Tools functions are too numerous to go into
detail. It is recommended to simply try these out and get a feel for how the different options
will best suit your needs. The following are a small selection of frequently used features in
each of the menus.



MACS AC Table Editor
I8 Tools Help 6091 v Propagate Edits |C\A0L\WacsDatabase\settin

Undo returns to the previous state prior to the
Redo

last change. Redo reincorporates the previous

change.

Delete Aircraft
LL.SNA

Crop Aircraft

Crop _ Makes exact duplicates of selected aircraft
Select Unselected Ac % with the exception of new, unique callsigns.

Select All Fields
Select All Ac and Fields

Select ireraftowin Confict - Can be performed on one or multiple

Select Aircraft Ever In Conflict

:' Add Ac Flying Through Weather to Selection ... ; o SeleCtionS-

Add to Selection with Rules

Select ac with AcFilter ... : o
— Removes the selected aircraft from the
scenario file.

Set Selected Fields to Auto Update
Set Selected Ac to Standard Auto/Edit Status

==y Removes all non-selected aircraft. Only the
i SRS selected aircraft remain following this action.




M3-ACS AC Table Editor Generate Ac Per Sector Count Data

File Edit QIWWER Help 6091 [¥] Propagate Edits [C\A40L\WacsDatabase\sett]

Generate AG Per Sector Count Data Displays the predicted sector load counts based

Generate Ac Per Sector Conflict Data

Number of Coniicts Ever .. on the traffic. Requires the Load Graph Window

callsign i atiLon upto ... ﬁmeToEnte .
oo At by 200 ot a0 to be properly setup and displayed.

Jiggle Cruise Altitude by 2000 Feet

Jggl Speed .. T Activates a pop-up window through which an

Jiggle Aircraft in Time ...

Move Alrcraf... aircraft’s position can be moved forward or

Move ac onto filed route

Auto Space Aircraftby Time .. backward along its route according to a
| Move Selected Arcraftto Departure Aiport_|0F 0 ifind ti -
el specified time (in seconds).

Delete Selected Aircraft In Conflict

Decimate Aircraft ...

Occassionally changes can force an aircraft
ff of | hich would i
Move Ac Wi Negatie TimeToEtor off of its route, which would mean it
T T L would be “free track” during the run. This
feature attempts to place all selected

aircraft back onto their route.

Activates a pop-up window through which
the user can specify a percentage of the

selected aircraft to remove from the file.



Scenario Editor
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Scenario Editor: Display

MEACS Scenario Editor - Configuration: Center

arios\SimTrafciBL_High_S1.mt
L

File Edit Display Tags MouseTools Tools Help (v Traj [¥ Flown Traj [[] Tags [ Drag Ac [[] WxAc C)\Experiments\Corridors\Macss

¥ Traj

¥ Flown Traj

Tags

Dirag Ac

WWixAc




Scenario Editor: Aircraft Selection

MFALS Scenario Editor -~ Configuration: Center

MEALS Scenario Editor - Configuration: Center

file Edit Display Tags MouseTools Tools Help [ Traj [ Tags [ Drag Ac [ WxAc |C:ExperimentsiCorridorsibiac

narios\Traffict

‘narios\Trafficlefl_bl 1.t File Edit Display Tags MouseTools Tools He p v Traj Tags Drag Ac Ueff_bl1.ixt




Scenario Editor: Route Modifications

Center

File Edit m Tags MouseTools Tools Help [v] Traj Tags Drag Ac WxAc (C\Ex) ents\Corridors\MacsScenarios\Traff

¥ Show Ac
¥ Show Weather
¥ Always Show Limited Data Tag

ulti-aircraft route modification

Show traj names

Show airway/procedure names
Show traj altitudes

Show traj times

Show auto-generated traj points aNg4
cursor latllong 3
Center display on selected ac

Show RR
Set RR Center
Toggle Center

RR Interval »
RR Brightness »
Show Hi Map
Show Low Map
Show Video Map
Hi Map Brightness »
Low Map Brightness 2
Video Map Brightness 13
Show fixes

Show Fix

Hide Fix

Show alpha fixes
Show airports

limit
Waypoint Font Size 13




Scenario Editor: Aircraft Properties

altitude (36000.0) »
cruiseAltitude (36000.0) 4
indicatedAirSpeed (290.93347) »
mach (0.8000844)

il Move ac along filed route by

¥| Can change timeToEnter
Forward ® Backward
Time (sec) 300

Ok Cancel



Scenario Editor: Load Assessment

ATEACS Load Graph Window

"'tt-“.[,"j Scenario Editor - Configuration: Center TORYS
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* The preceding slides covered a small subset of

the scenario development capabilities available in
MACS.

* The best way to learn is to just try out the

different tools and develop your own style and
strategy.

* The scenario development tools are a work in
progress. Let us know of serious errors that you

uncover or any ideas for improvement that you
may have.



* Scenario development is an iterative process.
Using the editing and development tools offline
only gets you part of the way to the final product.

* Itis critical to play the scenarios in Simulation
mode, in real-time, in exactly the same way that
the final study will be conducted. There are
always differences that arise due to a variety of
reasons that will only be noticeable when doing
SO.



Generating Convective Weather with the
Convective Weather Editor



What is the goal?
What is the Convective Weather Editor?

What are the capabilities and assumptions of the Weather
Editor?

What is the general process?
Overview of Convective Weather Editor features



The main goal of the Convective Weather Editor is to
generate realistic convective weather to display on the
DSR or TSD in which the operator may view and interact
with.



The Convective Weather Editor is a tool within MACS
that enables the user to sequentially combine
convective weather images that appear as realistic
weather formations in real time.



* Capabilities
— Generate realistic weather cells
— Multiple simultaneous weather cells
— Weather looping
— Predicted future weather
— Displayed on DSR and/or TSD
— Weather probe

* Assumptions

— Weather images have been prepared for MACS read-in

— The general location, size, direction, and number of cells have been
considered



* The basic process
— Weather images are captured from NOAA
— Images are prepared for MACS with Photoshop
— Images are loaded in Convective Weather Editor window

— Images, or “patterns,” are stitched together and edited in
time, or “steps,” to create morphing convective weather
cells, or “paths”

— The “paths” are saved as an .xml and are played back as
realistic weather cells on the DSR or TSD
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f‘"";f;ac}j Convective Weather Editor

File Edit, _Tools Help [v] Auto-sync steps |C:\Experiments\Example_ZKC_ZID\MacsScenarios\Weatheridemo_wx.xml

Add and remove patterns, and other
important functions

v

[ Selected pattern name '

5 | 5 copy.gif [600.0 | |CTM24 v

6 6 copy.gif/’ ;
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12 S—— T CTM24 v
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D

10 copy.gif
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"‘ ( Path (the row of weather patterns)

Zoom with mouse wheel
Rt. click and hold to pan

Selected pattern

7150 142:..
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10... {13 1-50 14.

1-50...[NONE 1-50
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...,NONE 1-50...|NONE 1-50...NONE 1-5

6 minute
intervals

altitude, speed, heading,
rotation, scale, shear

Auto crop selected patterns
keeping a common center

Scale X

1000
Max alitude (ft) 50000

Min alitude (ft)
Scaley

Shear X

Speed (knots) 11.782472
Direction (heading) |148.07254

1877319336

Sheary

Center X (nm) Center Y {nm)

o |




s[i@ Tools Help [v] Auto-sync steps |C:\Experiments\Exa

R

D

a0

Select All Patterns
Add Pattern ...
Duplicate Selected Patterns
Delete Selected Patterns
Edit Weather Pre Move Selected Pattern Up

Move Selected Pattern Down

Warning: this action cannot be undone! Reosine Al Patteriie

Step size (sec) @I—, Autocrop Selected Patterns
Number of steps 15 Autocrop Selected Patterns Keeping a Common Center
Weather time before sim start (min) |0 Undo Crop on Selected Patterns
Reset Zoom and Pan
Default pattern size (nm) 50.0
Select All Steps in Selected Paths
Ok Cancel Move Selected Steps ...

Delete Selected Paths
Edit properties ...

(35ACS TSD_1 PlanviewSetup

File Addressic:\Experiments\ExampIe_ZKC_ZID\MacsSetup\NearTerm_deveIoper.TSD_1_pIan\/iew

s | Weather

'ontive Wther : »V\fld Field — —
Low [ | W (0,102,102) [l Display
Medium [v] | /=== (0,153, 153) .
: Altitude (ft) 30000.0
High [v] | [ | (255, 0,0)
Draw weather AutoResolver bounding polygons [_] - Knots per pixel |2.0
Use Future Colors [v] pixel spacing 504'
30 Low | (s |
20 Medium | == |
Speed upfactor| 4500 High| — |
Pause time {sec) 2| Weather Probe Motion @7
Update frequency | 6 min ¥ | Weather Display Motion )




Weather examples
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Contacts and References

jeffrey.r.homola@nasa.gov

hwasoo.lee@nasa.gov

https://aoll.arc.nasa.gov:8443/display/macs/Scenario+Editor+User+Guide

https://aoll.arc.nasa.gov:8443/display/macs/Weather+1+-
+Qverview+and+how+to+create+weather+patterns+to+be+loaded+in+MACS

https://aoll.arc.nasa.gov:8443/display/macs/Weather+2+-
+How+to+Photoshop+weather+images+prior+to+MACS

https://aoll.arc.nasa.gov:8443/display/macs/Weather+3+-
+How+to+use+the+MACS+Convective+Weather+Editor
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